Purpose: Universities are an important component of regional innovation systems. There have been a number of studies during recent years in developed countries which analysed activities of universities aiming to increase their contribution in regional innovation. The aim of this article is to explore the evolution of third mission activities of universities in Slovakia and explore the role of public policy in this process.
INTRODUCTION
The increasing dependence of advanced economies on the use of new knowledge and new technologies has changed the requirements for higher education. As a result, universities introduced a set of new activities which supplement traditional educational and research missions of universities with more active participation in socio-economic development (Molas-Gallart et al., 2002; Boucher, Conway and Van der Meer, 2003; Laredo, 2007; Caniëls and Van den Bosch, 2011; Trippl, Sinozic and Lawton Smith, 2015; Kroll, Dornbusch and Schnabl, 2016 ). This movement is generally known as the third mission of universities.
In this paper, we focus mainly on the third mission activities aiming to increase regional innovation capabilities. While there is relatively extensive research on the third mission activities in developed countries, research in post-socialist countries is rather limited. Experience from post-socialist countries offer a great opportunity to study the role of framework conditions for university third mission activities. Rather dynamic changes in countries' economies in a relatively short time accompanied with dramatic institutional changes resulted in paradigmatic transformation of the mission of universities in these countries. This allows to investigate the evolution of such activities and the role of public policy in this process.
Slovakia belongs to a group of countries with a high level of economic growth but low innovation performance. After joining the EU under the influence of cohesion policy, Slovakia has put a greater emphasis on investing in education and research infrastructure and in building mechanisms to increase efficiency of knowledge transfer from universities. The aim of this article is to explore the development of the third mission activities of universities in Slovakia in the context of changing public policies. The authors assume that the changing economic and institutional environment in Slovakia has resulted in more targeted, formalized and institutionalized activities of universities.
The authors would like to answer two questions: Which universities' activities have begun to be implemented as their third mission research activities? How did the higher education policy affect implementation of such universities' activities? Current research in post-socialist countries has focused mainly on the analysis of the framework conditions in the field of higher education and less on the activities of universities themselves. Compared to similar studies that have the nature of cross-sectional studies, this article also looks at the time dimension of this process. This allowed the authors to evaluate the extent to which universities have begun to implement their activities, and to evaluate the influence of policy measures on these activities. Trippl, Sinozic and Lawton Smith (2015) identify four theoretical concepts which provide a framework for analysing the third mission activities and their contribution to economic and social development, namely the Entrepreneurial University model (Etzkowiz et al., 2000) , the Regional Innovation Systems (RIS) model (Braczyk, Cooke and Heidenreich, 1998) , the Mode 2 model and the Engaged University model (Uyarra, 2010; Breznic and Feldman, 2012) . What these concepts have in common is that they emphasize the importance of active and targeted diffusion of the knowledge of universities among other actors. Several authors attempted to identify and classify these activities (Molas-Gallart et al., 2002; Boucher, Conway and Van der Meer, 2003; Laredo, 2007; European Commission, 2011; Caniël and Van den Bosch, 2011; Kroll, Dornbusch and Schnabl, 2016) . Authors divide them into three broad areas -education, research and community development (e.g. Caniëls and Van den Bosch, 2011) . A substantial part of empirical research is mainly concerned with activities related to university research as these are expected to have a major impact on long-run economic development (Gunasekara, 2006; Vallance et al., 2017) . These activities aim at increasing research collaboration between universities and firms (e.g. contract research, innovation vouchers), activities that support innovative entrepreneurship (e.g. technology incubators, spin-off and start-up support) and finally, commercialisation of intellectual property and equipment (e.g. licensing office).
THE ROLE OF UNIVERSITIES IN REGIONAL DEVELOPMENT AND CLASSIFICATION OF THEIR ACTIVITIES
The most comprehensive study of universities in 14 regions across seven EU countries by Boucher, Conway and Van der Meer (2003) found that the activities of universities might vary depending on the type of the host region (economic structure, location) and the university type (focus, size, age). Most active universities tend to be single and relatively large scale universities located in peripheral regions (Boucher, Conway and Van der Meer, 2003) . In these regions, universities are unique partners for local actors, so their engagement level is higher. However, Gunasekara (2006) pointed out that their ability to respond to external needs is overestimated. On the other hand, traditional universities in metropolitan regions have significant engagement mostly at an international level. Kroll, Dornbusch and Schnabl (2016) noticed that university activities in developed regions are mainly driven by regional opportunities, while in the lagging regions rather by political order.
Engagement of universities is significantly determined by individual decisions of academics. Research in Germany on a sample of 1,500 academics (Kroll, Dornbusch and Schnabl, 2016) confirmed that choices to engage are strongly contingent on intrinsic motivations. Goldstein, Bergman and Maier (2013) compared the attitudes of academics in the US and the EU and also confirmed that individual factors explain the greatest differences in attitudes towards university activities in the field of research commercialisation and regional development. Both studies, however, also pointed out that framework conditions play a significant role.
Differences in university activities between individual countries but also between regions within countries are influenced by the overall institutional context (Trippl, Sinozic and Lawton Smith, 2015) . In their paper, (Trippl, Sinozic and Lawton Smith, 2015) call for more scholarly work in order to understand the effect of a larger set of policies (research policy, education policy, industrial policy etc.) on university activities. Regional involvement rate can be also positively influenced by a higher degree of decentralization of competencies in higher education at the regional level (Boucher, Conway and Van der Meer, 2003) . The change in the funding of universities towards multi-source funding as well as the regionalization of policies, result in even greater interconnection with local and regional interests (Chatterton and Goddard, 2000) .
Post-socialist countries offer a great opportunity to study the evolution of third mission activities under changing institutional contexts. The process of commercialization of intellectual property may be different and more complicated than in developed countries (Etzkowitz et al., 2000) . Universities in post-socialist countries have a different position in innovation systems compared to universities in Western European countries (Rehák and Sokol, 2007; Gál and Páger, 2017) . Innovation systems in Central and Eastern Europe have been characterized by higher degree of fragmentation, low levels of cooperation and a lack of intermediary organizations (Rehák and Sokol, 2007; Radosevic, 2002; Serbanica, Constantin and Dragan, 2015; Kwiek, 2012) . Empirical research in Czechia (Krčmářová, 2011) showed that the first university activities were mainly focused on establishing offices for communication and knowledge transfer. However, majority of such offices only passively distributed information on research expertise. Research in Hungary (Gál and Páger, 2017) , Poland (Kwiek, 2012) , Romania (Serbanica, Constantin and Dragan, 2015) and Czechia (Krčmářová, 2011; Žížalová and Čadil, 2012) showed that a lack of incentives for cooperation and missing systemic support are still a typical issue in Central and Eastern Europe. European research and innovation policies played a major role in enhancing research activities and intermediary infrastructure (Ptáček and Sczyrba, 2017) ; and establishing systematic linkages in the regional innovation system (Vallance et al., 2017) .
HIGHER EDUCATION SYSTEM IN THE SLOVAK REPUBLIC AND ITS CHANGES
Transformation of higher education in the Slovak Republic started in the early 1990s by granting academic freedoms and autonomy in decision-making. After 2000, public universities have been transformed from state budget organizations to independent public institutions. They acquired their own assets and a multisource funding system has been introduced (Matlovič and Matlovičová, 2017) . Public funding has been gradually transformed from being based primarily on the number of students to a system taking into account also other activities of universities. For instance, the state provides 50% of university funding based on their research activities. (Pisár and Šipikal, 2017) . There has also been expansion of higher education in the regions of the Slovak Republic. This brought a more even distribution of universities across the country and moderated the dominance of the Bratislava region. At the beginning of the 1990s, about a half of university students studied in the Bratislava region. This number dropped to 38% in 2016.
As of 2016, there were 35 universities with 129 faculties operating in Slovakia.
Of the 35 universities, 20 institutions were public (105 faculties), 12 were private (18 faculties) and 3 were state universities (6 faculties).
In 2015, the share of universities in total Slovak research and development (R&D) expenditure reached 44%, while in 2002 this share was less than 10% (see Fig. 1 for annual development). The massive increase in the share of research and development universities' expenditure was mainly related to Slovakia's entry into the EU in 2004 and the use of cohesion funding. Accession to the EU has brought greater opportunities for universities to raise funds from the EU structural funds in order to improve their technological equipment, renovate buildings and fund research activities, particularly outside of the Bratislava region. The total volume of resources contracted to support research from the EU structural funds in the programming period 2007-2013 for universities was over 860 million EUR, which in some years accounted for more than 20% of the total resources of universities (Pisár and Varga, 2018) .
Figure 1 -Expenditure on Research and Development in Slovakia during 2002-2016 (in Thousand EUR in Current Prices)(Own Compilation based on Data from the Statistical Office of the Slovak Republic, DataCube)
In the area of education, the overall amount was much lower at about 92 million EUR (Šipikal, Pisár and Varga, 2015) . The main areas of support are summarized in Tab. 1. The new programming period is even more focused on research activities. However, the first activities of universities funded from the Higher education institutions Total expenditures on R&D programming period 2014-2020 have only begun to be implemented in 2017, so the annual reports that we evaluate do not capture them. 97,370,104.63 Improving the quality of education at universities by investing in material infrastructure. The purpose of the measure is investment activities aimed at the reconstruction and expansion of college buildings and/or the modernization of their interior facilities in order to improve the conditions in which the education process takes place in universities, with the priority being to modernize the internal equipment of the universities.
METHODOLOGY AND DATA
Universities in the Slovak Republic are of three types: public, state and private.
Research of this paper focuses only on 20 public universities. In order to explore the third mission of universities, the authors focused primarily on public universities because they accommodate 90% of all university students and have the obligation to publish annual reports that were the main source of information for this research.
The period for exploring the third mission of universities in Slovakia was 2008-2016. We chose this period for three reasons. Firstly, universities had an opportunity to use EU structural funds for the first time in the programming period 2007-2013, which was subsequently extended to 2015. The first funds started to be used in 2008 (Šipikal and Némethová, 2017b) . Secondly, there were substantial changes made in universities' funding, which took place primarily during 2009-2012 and which had a significant effect on their behaviour (Pisár and Šipikal, 2017) . Thirdly, the idea of the third mission concept started to be more intensively discussed in the Slovak Republic after 2008 (Hanová et al., 2016) .
The aim of our research was to identify how the Slovak universities third mission research activities have changed over time and to analyse what role public policy has played in this process. We also looked at whether different types of universities responded to these policies differently. We consider a third mission research activity as a concrete and implemented activity mentioned in an annual report of a university that concerned the relevant area under review.
The paper compared universities according to their focus (technical and nontechnical) and location (universities in the Bratislava region and other Slovak regions). Based on the literature review, in case of technical universities, we assumed that there would be a stronger commitment to research and entrepreneurial activities than in non-technical universities in the field of education and community development. We also assumed that universities located outside of the Bratislava region would have a greater connection to the region's activities. The overview of universities and their structure is shown in Tab. 2. We primarily used document analysis, in particular annual reports of universities. The advantage of this method over others (e.g. interviews) is that the documents were created at a given time and are unchangeable, reflecting the priorities of the institution at the time. In interviews, participants can tailor responses to the current requirements of their activities (Bowen, 2009 We also conducted several personal and telephone interviews to verify or supplement the information from the annual reports. Stating these activities in annual reports highlighted their strategic importance and their institutional acceptance. Hence, it is possible to distinguish between an important or systematic activity and an activity implemented on a random or personal basis.
The literature review of the paper has already identified that the third mission activities of universities could be analysed in three main dimensions -education, research and community development. The authors focused on research activities, which have changed most dramatically (see Tab. 3). In the field of research, the paper focused mainly on the three key areas of "third mission" defined by Hanová et al. (2016) in their report for the Ministry of Education.
Table 3 -Number of Universities with Third Mission Activities in the Specific Area (Own compilation)

2016
Education domain
Matching the needs of the regional labour market 11 12
Increasing participation of local inhabitants in education 17 19
Retaining graduates in the region 0 0
Supporting entrepreneurial activity in the region 3 6
Research domain
Increasing the cooperation between universities and regional companies 10 15
Promoting innovative enterprises in the region 3 7
Commercialization of intellectual property and equipment 0 4
Community development domain
Increasing civil participation in the region 3 8
Improving facilities for cultural and sports infrastructure in the region 20 20
Demonstration activities 0 2
RESULTS
Research activities related to the third mission of universities have not been at the forefront of interest of Slovak universities for a long time. The government policy attempted to change it by an increase of its weight in the system of financing of universities in the Slovak Republic (Šipikal and Némethová, 2017a) . The second important moment was the entry of Slovakia into the EU, which gave universities the opportunity to use EU structural funds for these activities. As part of this research, we were first interested in how the activities of universities in this area have changed; and second, what role the government policies have played in these changes.
Cooperation of universities and companies in research existed at the beginning of the observed period, especially in the case of technically oriented universities and universities in the Bratislava region. However, during the observed period, it was not only the increase of research activities that was important, but some improvement has been made also in the creation of systems for the continuous and systematic activities of universities. Based on data collected from interviews, most of collaboration had been based on personal contacts until the EU structural funds were available. Later on, these funds were mainly used to gradually create specialized departments or centres that led to greater interconnection of research with practice. Many of these activities were supported through structural funds, particularly through special measures 2.1 and 4.2 of the OP Research and Development -Transfer of knowledge and technology acquired through research and development into practice with more than 386 million EUR allocated. Within these measures, technical universities obtained more than 60% of all funds (for the entire period 2007-2013) and universities from Bratislava more than 47% of all funds. These results suggest strong abilities to use this measure in these two categories of universities.
Several centres of excellence, science centres or science parks were created at universities with the support of the EU structural funds. There was a specific measure in the Operational Programme Research and Development to support such activities with more than 280 million EUR allocated. For example, Slovak University of Technology in Bratislava "STU Scientific" is responsible for commercialization of research and founding of joint ventures. Other examples can be found at the university science park of the Technical University of Košice -"Technikon"; a joint project of two Košice's universities "Medipark"; the science park of the University of Žilina; the establishment of the Comenius University "Science Park" and many others. Almost all these systematized forms of support have arisen at technically oriented universities or faculties. In the field of social and human sciences, this cooperation was still based primarily on personal contacts of individual researchers. Hence, cooperation is substantially less developed than in technically oriented universities. Also, there was no other similar activity implemented without the EU support. Cooperation has also grown due to EU projects. For example, in 2016, a call for joint research projects of enterprises and universities was launched. It attracted 200 applicants with 62 projects supported in a total value of 300 million EUR. This strong demand also points at progressively more active engagement with business and also shows that there is still room and capacity of universities for more active engagement in this area.
Although research cooperation is much more intense than in the past, the commercial nature of this collaboration, which would have a greater impact on the university and the region, is still largely missing. Most of the cooperation so far has been based on joint projects, mostly supported by EU structural funds. Direct contracted research as an expression of direct business interest in the skills and knowledge of universities is still very scarce and with comparable lower budget. There are also no systems for the commercialization of research. These work only partially in some technically oriented universities. However, only little attention is being paid to them in the annual reports. In 2008, there was no mention of commercialization activities in any annual report of the universities. Intellectual property licensing basically does not exist and probably because of the very low patent activity of universities. However, the situation has also moved forward in this area. Under a project supported by the EU structural funds, a national technology transfer centre has been established, which has signed contracts with seven of the most active universities. They have established university technology transfer centres which are gradually organizing activities in the field of commercialization of research. For example, at the University of Žilina, the Center in 2016 prepared internal guidelines that regulate mechanisms for the management of intellectual property, creating the first premise for systematic work on commercialization of research. The centre also addresses implementation of technology transfer (intellectual property protection and commercialization). Its aim is to create and achieve a long-term self-financing and sustainable system of technology transfer support through the establishment and operation of the Joint Patent Fund. Similar centres were created at the Slovak University of Agriculture in Nitra and at Slovak University of Technology in Bratislava which are both technically oriented universities.
Technical equipment of the universities has also partially improved with the support of the EU structural funds. This resulted in higher demand from private companies in the commercial use of university assets. For example, Comenius University in Bratislava declares that the science park has contracts with 160 researchers who are involved in the research activities of the park or use the park infrastructure for their research. However, it is not clear how many of them are external subjects and other researchers of the university.
In the area of support of entrepreneurship, only few of the most important universities are active -most of them technology oriented. Only three universities have their own operating incubators and some of them offer courses in business skills. The oldest one is the Slovak University of Technology Technological Incubator, which has supported more than 50 incubated companies through the InQb program. Technical University of Košice had 5 companies in its incubator in 2016. Support of entrepreneurship is aimed at supporting own students rather than developing the region in which they operate. The aforementioned incubators are also more likely to encourage creation of start-ups capable to compete on a national or international level rather than to support the establishment of businesses that would meet regional needs. This was the only activity where universities were more active even in the absence of EU support funding.
DISCUSSION AND CONCLUSION
The movement of universities towards fulfilling their third mission is a typical feature not only in Western countries, but this paper confirmed such a trend also in Slovakia. Comparison of different activities of Slovak public universities in three domains, namely education, research and community development, showed interesting results. The majority of universities are engaged in three main types of activities -activities aimed at increasing participation of local inhabitants in education; increasing cooperation between universities and companies; and improving facilities for sports and culture. While in the education and community domain only minor changes can be observed during 2008 and 2016, activities of universities in the research domain increased substantially.
The most significant change can be observed in joint activities with businesses such as joint research projects, contracted research and in activities which aim to promote innovative entrepreneurship. The main reason for this is a change in government policy in this area. Government has significantly strengthened the position of research, obtained grants and research activities directly connected to practise. A specific factor for improving the activities within the third mission of universities was support from the EU structural funds. The volume of these funds was extremely high when looking at the total funding of universities, the value of individual projects often reached almost the annual budget of the respective university. Demand of the universities for these resources has exceeded the possibilities of public support. Thus, this indicates there is still room for an increase in the volume of activities in this area. In addition, the need for project sustainability in combination with a large volume of resources have often led to the development of system solutions through which specialized institutions have been established with clearly defined long-term tasks.
However, the real effects of these activities may be observed only over a longer period. Some studies point to the possible effect of building a "cathedral in the desert" (Huňady, Orviská and Šarkanová, 2014) . While the universities have significantly intensified cooperation with the private sector, no major increase in the number of patents or licenses was recorded. This may indicate low efficiency of these activities. High demand for public resources is usually accompanied with the problem of rent-seeking. Especially as the amount of co-financing from universities was only at 5% level. There are also areas where universities are not systematically involved, such as promoting worker mobility or non-academic dissemination of results. Again, this could be caused by a lack of government support in these areas.
Generally, we can contend that government policy has significantly influenced the behaviour of universities. Many other studies (Abramo, Cicero and D'Angelo 2011; Pisár and Šipikal, 2017) confirmed that universities to a large extent adapt their actions to the conditions set for funding by the government. Since public universities are financed mainly from public sources and the private sector has a very small share in higher education, universities are more likely to respond to government activities than to the needs of companies. This is especially the case of activities that are associated with high fixed costs in the initial phase (e.g. technology parks). It seems that in countries with low innovation performance, such as Slovakia, government support can be a key factor in the launch of new research activities or networks.
Different focus on the third mission activities can also be seen among different types of universities. The results show a significantly higher orientation of technical universities for research and cooperation with companies. This may be caused by the country's high industrial orientation and stronger demand of this sector for these activities. The activities that universities carried out with EU support would have probably been implemented only to a very limited extent or not at all, without public financial support. Diversity of activities differs with the size of universities. Largest universities have the widest range of activities. On the other side, unlike some other studies (Boucher, Conway and Van der Meer, 2003) pointed out, there is no significant difference between universities in developed and less-developed regions. However, this may be the result of strong EU support for less developed regions. Compared to developed countries, we have not seen a more prominent role of local and regional governments, which is probably due to concentration of competences in the field of Slovak higher education at a national level.
